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This 1s the sixth progress report on the development
of macroscopic wavegulde components for optical systems being
performed for the National Aeronautics and Space Administration
(NASA) by Wheeler laboratories (WL) under contract NASw 888.
This report covers the month of August 1364. The overall objec-
tives of the current contract, to be completed by 1964 NOV 28
as described in Ref. 1 are: (1) to determine the factors affect-
inz the design and fabrication of macroscopic waveguide and wave-
gulde components, (2) to investigate specific configurations in
order to develop practical concepts for component design, and
(3) to undertake actual component fabrication and testing to
prove the feasibility of the design concepts.

Work Performed During Current Month.

During the month of August, effort has contimued on the
second phase of this program which involves the following tasks:
Elg a study and perfornance analysis of component configurations,

2 ) design, fabrication and testing of certain components.

A. Analysis of Wavegulde and Waveguide Components,

The possibility of constructing a directional coupler
from a single sheet of microsheet glass is being studied. Previous
tests of these sheets (Ref. 6) indicated a gradient in refractive
index in the sheet cross-section giving a low index in the center
and high index at the edges. Therefore, the sheet can act as two
coupled waveguides. Experimental tests to demonstrate this coupling
are planned.
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B. Experinental Testing.

Two quartz slabs (2% mils thickness ) were received from
Dell Optics Co. for use as solid core waveguides.  Experimental
testing of these slabs indicated good propagation of low order
modes, and single mode propagation over limited regions of the
slab. The single mode performance is considered marginal and
gives evidence of random inhomogeneities in the refractive index
of the quartz. Slabs of the same size, but made from better
quality quartz or glass will be purchased. ’

Implementation of an optical modulator constructed in
wavesuide has been initiated. Preliminary measurements of the
voltage breakdown strength of the modulator electrodes in nitro-
benzene have been performed. The modulator configuration has been
designed and is being assembled.

C. Survey and Study of Waveguide Construction.

The survey of varlious plastic materials for construction
of an all-solid wavegulde indicates that methyl methacrylate
(common names lucite, plexiglas) has the best optical properties
for a waveguide application. However this plastic is not avail-
able commercially in thin sheets. Methods for obtaining thin
sheets or for changing the properties of the material over a
thin region are being investigated.

D. Conferences.

A conference with R. Chase and other NASA personnel to
review progress on this contract has been tentatively scheduled
for October.

Work Planned for Next Month.

During the month of September, it i1s planned to continue
the experimental evaluation of different types of waveguides and
the design, performance analysis, and testing of certalin components.

(1) Further testing of better quality quartz slabs is planned.

(2) Experimental testing of a modulator constructed in wave-
sulde will continue.

(3) Implementation of a plastic waveguide will be continued.

Personnel.

The work on this project has been carried on by E. R,
Schineller, D. W. Wilmot and H. M. Heinemann under the direct
supervision of H. W. Redlien. Advice and general direction has
been provided by H. A. Wheeler and ¥, H. Williams.
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